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Sodium azide associated acute hyperkalemia in a swine model of sodium azide toxicity
PC Ng1, JK Maddry1,2, VS Bebarta3, N Garrett4, S Boudreau2, M Castaneda2, K Canellis2 ~~ P"-
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Background Methods cont. Results Continued
Graph 1. Potassium trends over time In treated vs. non treated animals

Limitations

....•..•

Potil1isium

r

Conclusions

r--.J" ..J'--J'-...j: ..J.'-.J',J, ....~,..J,j\""r--'-i~-....f'.J'
J I ,

.a- ,.... _ ••••••••1 _ •.•••••• J _ •• ~ zo_ 110_ __ W_ fO$

Figure 1. ST elevation In animal #8611. NaN3 started at 0850 and off at 0853.
Treated for hyperhlemla at 0852. ST changes noted at 0856.
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NaN3-poisoned swine acutely develop
hyperkalemia. We speculate that the
hyperkalemia is due, in part, to the intracellular
exchange of potassium ions for hydrogen ions
in the face of metabolic acidosis. Pathology
findings in the animals demonstrate that
hyperkalemia is not caused by excessive
muscle breakdown. Model development is
ongoing.

Infusion, not inhalation model
Animal model

.:mglhl'W "I!H$ -W'it1I!U-
pH 7.460 7.403 7.423

pC02 41.6 50.6 43.1

p02 96.4 39.4 70.6

K' 4.1 4.8 6.8

Ca2• 1.28 1.31 1.32

Lactate 1.1 1.5 10.5

Table 1. Vital Signs

Results
There were no significant differences in
baseline vital signs, chemistries, or arterial
blood gases including potassium (mean 4.1
mEq/L) and lactate (1.1 mmol/L) among the
animals. Once the NaN3 infusion began, all
pigs became hyperkalemic, acidotic and
hypotensive. In pigs infused with the highest
dose and concentration of NaN3 (n=14),
significant hyperkalemia began at apnea (5.1
mmol/L) and continued to rise (mean 7.7
mmol/L) even after the infusion was
discontinued. Swine not treated for
hyperkalemia died. Those treated with insulin,
dextrose 50%, and calcium survived, but
demonstrated elevated T waves on
electrocardiogram and continued acidosis
(lactate mean 6.7 mmo/L).

Statistics: Repeated measures ANOVA was
used to determine statistically significant
changes among groups over time ..

Methods

Objective

Twenty swine (45-55 kg) were anesthetized,
intubated, and instrumented with continuous
femoral and pulmonary artery pressure
monitoring. After stabilization, anesthesia was
adjusted such that animals would spontaneous
ventilate with an Fi02 of 0.21. Sodium azide,
in concentrations ranging from 4 to 160
mg/mL, was infused at doses ranging from 0.8
to 10 mg/kg/min until apnea was confirmed for
1 minute by capnography. This rate was
sustained for 1.5 minutes post apnea. Only
doses at 10 mg/kg/min at concentrations of
160 mg/mL produced consistent apnea but not
sustained apnea.

Sodium azide (NaN3) poisonings are rare but
extremely deadly. There is very little in the
literature regarding the clinical course of
sodium azide poisoning. Virtually all of the
information comes from case studies and each. .
of those describe hypokalemia hours after
poisoning. Antidotes to cyanide have been
used for sodium azide poisonings but have
had limited success.

To describe the clinical course of sodium azide
poisoning and develop novel treatments for
toxicity.

Corresponding author:
Opinions of the authorsdo not reflect the official polley of lhe USGovernment,Departmentof Defense,or the Departmentof theAir Force joseph.k.maddry.mil@mail.mil
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